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Fast lon Losses in the ICRF Heating of 
Heliotron/Torsatrons 
Murakami, S., Nakajima, N., Okamoto, M. 
Experiments of ICRF heating have been carried 
out (CHS, Heliotron-E, and ATF) and the possibil-
ity of this method for heliotron/torsatron configu-
rations has been demonstrated. To study ICRF mi-
nority heating in heliotron/torsatrons Monte-Carlo 
simulation analyses have been carried out taking 
the LHD as an example[ 1]. Common characteris-
tics of the physics of ICRF minority heating, such 
as effects of finite {3, are clarified and important 
role of the radial electric field is shown by intro-
ducing the model radial electric field, 
(1) 
However, escaping fast ion should alter the ra-
dial electric field and it is necessary to incorpo-
rate the effects of escaping fast ions on the radial 
electric field for studying the ICRF heating in he-
liotron/torsatrons. 
In this paper we study the ICRF minority heating 
including the self-consistent radial electric field, 
En by introducing the effects of escaping fast ions 
on the radial electric field. We use the equation for 
the time development of the radial electric field as 
a 
-E~E =er -ez-r--ezfrf at ...1... r e l l ' (2) 
where re and r; are the radial particle fluxes for 
electrons and majority ions, and rf is due to loss 
of minority ions, respectively. r e and r; are calcu-
lated by the neoclassical theory[2] and rf is by the 
present Monte Carlo simulation code. 
We find an enhancement of the strong negative 
radial electric field due to the radial flux of uncon-
fined minority ions, and IE rl is larger for finite fJ 
plasmas (Fig. 1). Due to this large radial electric 
field the confinement of highly energetic minority 
ions is improved. Moreover, the neoclassical ion 
flux can become inward at the plasma periphery as 
the radial electric field increases (Fig. 2). To inves-
tigate the influence of fast ion losses on the profiles 
of majority ions and electrons, the simulation will 
be carried out incorporating a transport code with 
the Monte Carlo code in the near future. 
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Fig. 1: Build up of the radial electric field in the 
LHD plasma (fJ= Q_O and 6.0%). 
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Fig. 2: Radial particle fluxes for electrons and 
majority ions. The inward ion flux can be seen 
at the plasma periphery. 
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